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Karyotypes of Nine Populations of Allium przewalskianum 
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Abstract£? The present paper reports the chromosome numbers and karyotypes of 9 populations of AZ- 
lium przewalskianum£ Liliaceae£ € The results are as follows£®the populations distributed in lower al- 
titudes such as Huangyuan£ Xining and Gonghe are diploid£-with karyotype formulas£n = 2x = 16 = 
14m + 2s£ 28ATffÓHuangyuan population£ Xining population Gnd 2n = 2x = 16 = 12m + 2sm + 2st 

£ 2SAT£Ë Gonghe population £@other populations distributed in higher altitudes such as Magin 
Yushu£7and Nangqian are all tetraploid with 2n = 4x = 32 = 28m + 4s£ 2SAT#©Yushu population 1£^ 
Nanggian population] £@2n = 4x = 32 = 24m + 4sm + 4st£" Maqin population£-Yushu population 3£O 
and 2n = 4x — 32 = 26m ተ 2sm + 4st£" Yushu population 2£©One population under forest 15 octoploid 
with 2n = 8x = 64 = 54m ተ 2sm + 8st. £ Nangqiang population 2£O In addition£-the karyotypical dif- 
ferentiation among the populations and the relation between polyploids and geographical distribution 
were discussed. 
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1.1 DAS AN AO 
ÉUNENDAUÀ Allium przewalskianum Regel. 9 , AÈ Ar ÉÔG Ø, RÔ +] TEE GERI? > 
Í ب‎ £ AN À Ô AEDA 1) £ 
i 1 DAS AÑ AO 


Table 1 The origin of the materials 














Kaz 2úu@ EPA 92ግ Da 
Population Locality Habitat Alt£`m£ @ Vouchers ° 
SCT ር5፡፤=(፲/ FAD em ABZ E« 359 
Huangyuan Huangyuan£-Qinghai On slopes Liu Jianquan 359 
Î مقع‎ 58 «Ap Ni መ TEEN 
Xining Xining£-Qinghai On the roof Liu Jianquan 357 
He ዕ5ኮድ29| Py oma AQ 9501 
Gonghe Gonghe£-Qinghai On sandy soil Du Qing 9501 
KG Gae £ÃêÇS Éo قل‎ 
3400 H. P. G. 312 
Maqin Maqin£-Qinghai On dry slopes 
ChE+1 5፡ደርክጅ+ , EÊ AA 
3600 H. B. G. 1906 
Yushu 1 Yushu£-Qinghai On dry rocky slopes 
ChE+2 ር59ዩር8ጅ+ ,መሠሯ.ዉጪ 
3700 H. 8. G. 1991 
Yushu 2 Yushu£-Qinghai On dry slopes 
CRE+3 5፡ደርክጅ+ i iB à On 
3750 H. B. G. 2284 
Yushu 3 Yushu£-Qinghai in shrubs of the valley 
Dec Geht ipia On 
3550 H. B. G. 2753 
Nangqian 1 Nangqian£-Qinghai in shrubs of the valley 
A 2 Gae »مقع‎ OFYAG A 
3600 H. B. G. 2428 


Nangqian 2 Nangqian£-Qinghai Under Picea forest 


* The vouchers are preserved in HWNP£ CP ሀመ8051] عب‎ RÔ 811 EUG Î i 35:53ሃ፪ፎ 


1.2 DAS %7 

Dal AOE? “3 £1 وباهح‎ "1⁄6ED 2010 Î 8E; GAD A, üv&£-OÀ 0.1 % Q ËS ÉË@Í 0.002 mokL 
“፻6ር››06- fguA» 21 “عن ع‎ ١ A 2 h 9ó6£—>Éë¿; À C CD À 1 2 عدب‎ ee EÖ EEH ü1⁄4aGXG646Ë@ ' 
ንቆዷ-ቲጸ 1 moET Ñ 50060 Sài AE@D, CPAÀë 3 —5 min£ @Áó6Ë@EÍ ' £— ANE OF ግ EVE«£— 
Ñ AEE pith | ECE cl 8° EE) - Û 67 “CO Levan WEE” 1964£@; Y» " WEDE» ËE 2 >Ó /E] FE, WY 
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2 Yad 
2.1. 8፲2/39ሯያ”# 2£-3£»Í Weel 21 أ«‎ Yad] £910£O 
jai *05፡«]88/]8 2n = 16፣-1*5 عق دع 3368 [إكدم؟‎ 3 «Ei? 2n = 2x = 16 = 14m + 2st 
£'2SATEG78CD7 PAB «i 81 5 st Dal 32 dg à; فاع‎ ፤፡፡ጅ›4 dl WAR exi a2ÉEQ 2 1. 65£—ÚdË 
“6002 ህለሯፍ፡] à3EÀyÍ a 0. 125£-9 ËE Êê 2A 8 i EÈ 8l AIO xqE2à» ብ815 15.83—9.94; £ 
2.2 Î APAEE كد‎ 2£-8£»Í Aa] £92 £»Í Yad] 2811© 
ial ,^üEVE«I aByi? 2n = 16£H 2 paf) a3⁄6F9; £2ED 2«EA2 2n = 2x = 16 = 14m + 2st 
£ 2SAT£@7BGD7 9AEVE«I 815 st 55ፎ፡] 82 GRIESE; £x ፤።ጅ›ዳ ባ ue) Ase Qui 5 1 . غبرسع ,رو‎ 
' 6002 uAEXE« à3EÀyÍ 0. 125£-9ÉEÍ Êê 2A 8 i EÈ 81 ANC nts» ብ515 15.09--9.61|ደ 
2.3 120(34E9£"3( 2£-8£»Í Wal £23£>/ Yad] £912£O 
ial OEÆdd aÉyl 3 2n = 16£ 2 4p:4ll 336€? £9ÉEÍ ፤ «EA? 2n = 2x = 16 = 12m + 2sm + 2st 
ደ”25ላፐደሂድይጋዌርቹ5 9 AEVE«| 815 sm ፻5ፎ‹1 à£-8 S AEVE«I 815 st 5561 ã7 متب‎ ab رخ‎ £x 3 08€ qÎ LA 
Del AÈ 1. 80£H HE’ 6002 مخض‎ ã+ÈÃyîÎ a 0. 125£-9ÉEÍ Êê 2A Á í £EV«d 81 àqO at 
» 1515 16.11—8.95;£ 
2.4 2 83695702 36 2£-8£»Í Wael £94£»Í ad] 2813© 
i ûi , °OBYe«i AByi a 2n = 32£H a EA] 824€? j Ee ËE 1 «E 3 2n = 4x — 32 = 24m + 4sm + 4st£— 
CH 9Aeí 5 9AESE«| 815 sm EV«l à£3 9AeÍ. 14 S AF54 àl 3 st B<] رق‎ £4 3 O8» q] pAEVE« 
| à3EQdl 2 1. 50£ ACHE’ 6002 uA «| Eil 5 0. 125£-9 EE مغ‎ 2A 8 j £ËZÉ<Î al àqO xq E28» ٠ 4 
[815 7.21--4.821፪ 
2.5 (RÊKÊ LE ند‎ 2ደ-8ይ፡| Yael £95£»í ved] 2214© 
Î al ,*ዕ5%«]88/|ጾ 2n = 32£ 3 ËA] 83/082; FOE «EA? 2n = 4x = 32 = 28m + 4st 
£ `2SAT£@7ZBCD13 AP 14 S AF34] àl 3 st Del 8£3 qQO13 ፍእርንፎ«] 55ዬናርጀሙ51«3ዛ *=(ጅ4 ባ pA 
Del 8-፻ሰ115 1. 40£— 8E 6002. WEE ã+ÈÃyî 0. 125£-9ÉEÍ مغ‎ 2A 8 ; £Bexi àl AIC aÈ 
»-ሻ51[5-7.23--5.131ደ 
2.6 MÊWÊ 2ደ ብ 2ደ-8#›፤| Yaa] £96£»Í 2a] 2815© 
ial , ° üE&E«l ãÊyÎ 3 2n = 32£H 2 EAs 83482; £oËEÍ 1 «EU 3 2n = 4x — 32 = 26m + 2sm + 4st£— 
ጩርወ3 S AEVE«| al 2 sm امع‎ 8፻-43 9AeÍ 15 PAR ex) al? st Èe لاذه 3 >£ رق‎ dl UE AECH 
12 1.62£-HËÈ 6002. ue) à3EÀyÍ 3 0. 125£-9 ÉHÍ Êê 2A 8 1ደ55ፎ፡| al 3902 x qE2à» - qi sl a 
8.15—5.03;£ 
2.7 MÊZÊ 3£ X 2£ fol eel £96£»Í Lë een 2216© 
١ àl, ° QE&E«l ãÊyÎ 3 2n = 32£H a EAs 83482 j £oËEÍ 1 «E 3 2n = 4x — 32 = 24m + 4sm + 4st£— 
/BCD1 1. 2 9AEVE«l al ? sm Del 8-40 PAPI 14 9AEVE«l 815 sı Dal رق‎ £4 ፤።ጅ4 du 
١ رؤغدة‎ 2 1. 83 £- 4Ê 6002 p< BEA 2 0. 19£-9 ËE É6 2A 8 i £EV«d al AIG ts ٠١ 5 
12 8.50—4.65;£ 
2.8 Aan 1£ 36 2£-3£»Í Yael £97 £»Í Aa] 2217© 
ial °OB/E«i 8፻/|ጾ 2n = 32£H 2 EAs ولتق‎ j £9ÉEÍ 1 «EVA 8 2n = 4x = 32 = 28m + 4st 
£ 2SAT£@ ABCD 13 AP 14 ፍ እፎ] 815 st Del 8£3 qQO13 S AEVE«| SV qEEab رخ‎ £» ? OB ባ A 
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5ፎ፡1 BO 2 1 . غبزسع رو‎ 0002 WEE ã+ÈÃyî 5 0. مغ عغعع و12‎ 2A 8 į £Bexi A AIO xq E38 
» -ሻ5[58.49--5.411፻ 
2.9 AOQOAE? 2£ 31 2£-3£»Í ad] £90 أ‎ 531 £918£O 

ial ,^üEVE« 86/15 2n = 64£- 2 ^ E34] 832  £9ÉEÍ 1 «E42 2n = 8x — 64 = 54m + 2sm + 8st£— 
JEC 9 AEVE« al sm ፻5ፎ‹] A£-27 oAc-?8 ° Ag—1 ° Ae 32 e AEVE« 818 st DE رق‎ £4 3854 d 
عضر‎ 846 Qui 5 1. 65£- 0E 6002 ue A3EÀyI 2 0. 125£-9 EB) Êê 2A 8 í £EVE«d 8 316 aÈ 
3à» Î §Î 3 3.95—2.40;£ 

42 9 ,6/፪5።ሠፎፎ48 2Î Êy 


Table 2 The parameters of chromosomes in 9 populations 


















































De | 310 aE +A HE Aàti De | 310 E A+ HE Aad 
No. Relative length Arm ratio Type No. Relative length Arm ratio Type 
ads EZ 
Huangyuan population Xining population 
1 7.36+8.47= 15.83 1.15 m 1 6.61+8.48= 15.09 1.28 m 
2 6.63 +8.10= 14.73 1:22 m 2 5.94 * 7.91 213.85 1.33 m 
3 6.26+7.36= 13.62 1.18 m 3 6.22+7.46= 13.68 1.20 m 
4 6.19+7.29= 13.48 1.18 m 4 5.65+6.95=12.61 1.23 m 
5 5.52+7.00= 12.52 1.27 m 5 6.16+6.95=12.61 1.13 m 
6 4.79+5.52=10.31 1.15 m 6 5.37+5.94=13.12 1.10 m 
7 1.84+7.73=9.57 4.20 stf 2SAT£C 7 2.26 + 8.48— 10.74 3.75 ፳፪ 2SAT£Ox 
8 4.79 5.16— 9.94 1.08 m 8 4.52 5.09— 9.61 1.13 m 
120Í 3 
Gonghe population 
1 7.93+8.18=16.11 1.03 m 5 4.60+7.93=12.53 1.72 sm 
2 6.65+7.16= 13.81 1:22 m 6 4.60--6.91— 11.51 1.50 m 
3 6.39 + 7.32—- 13.70 1.18 m 7 4.71 5.12- 9.82 1.09 m 
4 6.14 * 7.42— 13.56 1.18 m 8 1.28* 7.63— 8.95 6.00 — st£ 2SAT£Ox 
Deia ÊKE | 
Maqin Population Yushu population 4 
1 3.02+4.19=7.21 1.39 m 1 3.30+3.89=7.19 1.18 m 
2 2.41+4.67=7.08 1.94 sm 2 3.50+3.69=7.19 1.06 m 
3 2.56+4.22=6.78 1.65 m 3 3.38 + 3.85=7.23 1.14 m 
4 3.38+3.41=6.79 1.01 m 4 3.15+4.04=7.19 1.28 m 
5 2.41 4.25 - 6.66 1.76 sm 5 2.80 4.35- 7.15 1.56 m 
6 3.02 3.59— 6.61 1.19 m 6 3.26 + 3.34— 6.60 1.02 m 
7 3.08 3.50—6.51 1.14 m 7 2.80 + 3.30— 6.60 1.18 m 
8 3.05+3.47=6.51 1.14 m 8 2.49+3.77=6.25 1.52 m 
9 2.86+3.62=6.48 1.26 m 9 2.72+3.50=6.22 1.29 m 
10 2.56+3.83=6.39 1.49 m 10 2.76+3.30=6.06 1.20 m 
11 2.95+3.11=6.06 1.05 m 11 2.60+3.26=5.87 1.25 m 
12 2.80+3.05=5.85 1.09 m 12 2.64+3.19=5.83 1.21 m 
13 0.81+4.82=5.64 5.92 st 13 1.17+4.27=5.44 3.66 st£ 2SATEOx 
14 0.84 4.52— 5.37 5295 st 14 1.20 4.20— 5.40 3.48 st 
15 2.11 3.08— 5.19 1.46 m 15 2.33* 2.84— 5.17 1:22 m 
16 2.11 * 2.717 4.82 1.29 m 16 2.37+2.76=5.13 1.16 m 
CRESAES 2 CREE? 3 
Yushu population 2 Yushu population 3 
1 3.80+4.35=8.15 1.14 m 1 2.83+5.67=8.50 2.00 sm 
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Era | àC aE A HE BE Era | àqO aE ABE At) 
No. Relative length Arm ratio Type No. Relative length Arm ratio Type 
2: 3.44 + 4.30- 5 1.25 m 2 2.83+5.53=8.36 1.95 sm 

3 2.54+4.78=7.32 1.87 sm 3 3.68+3.97=7.651.08 m 

4 3.08+4.17=7.24 1.35 m 4 2.69+4.11=6.80 1.53 m 
5 3.15+3.77=6.92 1.20 m 5 2.55+4.25=6.80 1.67 m 
6 2.97+3.44=6.41 1.16 m 6 2.83+3.68=6.52 1.30 m 
7 2.86+3.41=6.27 1.19 m 7 2.98+3.54=6.52 1.19 m 
8 2.61+3.51=6.12 1.35 m 8 2.92+3.06=5.98 1.05 m 
9 2.72+3.33=6.05 1.23 m 9 2.83+3.09=5.92 1.09 m 
10 2.61+3.26=5.87 1.25 m 10 0.74+5.10=5.84 6.94 st 
11 2.57+3.01=5.58 1.17 m 11 2.55+3.20=5.75 1.26 m 
12 2.50+2.90=5.40 1.16 m 12 2.27+3.23=5.50 1.42 m 
13 0.91+4.56=5.47 5.05 st 13 2.24+3.20=5.44 1.43 m 
14 2.544+2.72=5.25 1.07 m 14 0.71+4.25=4.71 5.99 st 
15 0.72+4.46=5.18 6.13 st 15 2.13+2.69=4.82 1.27 m 
16 2.35+2.68=5.03 1.14 m 16 2.21+2.44=4.65 1.10 m 

AX3AE? 1 
Nangqian population 1 
1 3.19+5.31=8.49 1.67 m 9 3.01+3.19=6.19 1.06 m 
2 3.89+4.25=8.14 1.09 m 10 2.55+3.54=6.09 1.39 m 
3 3.19+3.72=6.90 1.17 m 11 2.90+3.19=6.09 1.10 m 
4 3.36+3.54=6.90 1.05 m 12 2.87+3.08=5.95 1.07 m 
5 2.83+4.03=6.87 1.42 m 13 1.24+4.67=5.91 3.77 st£ 2581© 
6 3.01 + 3.47— 6.48 1.15 m 14 0.89 4.92— 5.80 5.56 st 
7 3.19 3.227 6.41 1.01 m 15 2.48 3.08— 5.56 1.24 m 
8 3.01 + 3.36=6.37 1.12 m 16 2.23+3.19=5.41 1.43 m 
AX3AE? 2 
Nangqian population 2 

1 1.86 + 2.09— 3.95 1.12 m 17 1.47+1.67=3.14 1.14 m 
2 1.55+2.32=3.87 1.50 m 18 1.49+1.61=3.10 1.08 m 
3 1.39+2.38=3.78 1.71 sm 19 1.39+1.69=3.08 1.21 m 
4 1.63+1.90=3.53 1.17 m 20 1.29+1.78=3.07 1.39 m 
5 1.70+1.81=3.51 1.06 m 21 1.41+1.66=3.06 1.18 m 
6 1.55+1.90=3.45 1.23 m 22 1.304 1.66—2.96 1.27 m 
7 1.63+1.78=3.41 1.10 m 23 1.42+1.50=2.93 1.05 m 
8 1.61+1.76=3.37 1.10 m 24 1.38+1.47=2.85 1.07 m 
9 1.59+1.78=3.37 1.12 m 25 1.29+1.47=2.76 1.14 m 
10 1.67+1.70=3.38 1.02 m 26 1.32+1.42=2.74 1.08 m 
11 1.47+1.78=3.25 1.21 m 27 0.42+2.31=2.72 5:52 st 
12 1.49+1.76=3.25 1.19 m 28 0.39+2.28=2.66 5.88 st 
13 1.49+1.73=3.22 1.14 m 29 1.25+1.35=2.60 1.07 m 
14 1.55+1.63=3.17 1.05 m 30 1.27+1.30=2.57 1.02 m 
15 1.47+1.70=3.17 1.16 m 31 0.39+2.15=2.54 5.56 st 
16 1.50+1.66=3.16 1.10 m 32 0.46+1.94=2.40 4.17 st 














* The length of satellite is not included in the short arm. ር%5፡1 "LSC 47:1 
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Table 3 The karyotypic comparison of 11 populations 

















YE 958 1 «ኔሪ Aabl 
ላ; Ao As.K96 
Population Karyotype formulas Stebbins' type 
SCT 2n=2x=16= مم14‎ + 2stf 28AT£O 2A 0.22 0.19 56.62 
Î Ab 2n-2x-16- 14m + 2st£ 2581© 2A 0.23 0.15 57.27 
129] 2n=2x=16=12m+ 2sm + Za E 2581© 2A 0.26 0.19 57.70 
AB 2n= 4x = 32 = 24m + 4sm + 4st 2A 0.30 0.11 60.03 
RE 2n=4x=32=28m+ 4st£"2SAT£© 2A 0.285 0.12 57.53 
CRE+2 2n=4x=32=26m+ 2sm ተ 4st 2A 0.27 0.15 58.64 
CRE+3 2n=4x=32=24m+ 4sm + 4st 2A 0.32 0.19 61.01 
።ፎ፡1 28:48 32 7 28m + 4s£ 2581© 2A 0.24 0.13 57.68 
AX«2 2n=8x=64=54m+ 2sm ተ 8st 2A 0.22 0.12 56.92 
Î 22 A 2n = 4x= 32 = 28m + 4st 2581© 2A 0.27 0.19 58.19 
EA"KÍIO | 2n=4x=32=28m+ 2sm+ 2st£ 28ላፐደወ 2A 026 0.15 57.84 


A,£2the intrachromosomal asymmetry index. Aof?the interchormosomal asymmetry index£ Romero Z£4986£© 


As. K% £8 Asymmetry coefficient of karyotyp£ Arano£4963£© 


3 TOW 
3.1 U ORGAN AUUEE 1998£ QUANE4 في ع‎ , EVÀ 11, 34E9 uA 24 3; £ Ók ÖD ÉÒÔ 
¿ 3ö°ËEÎ AS Î 3 2A عمردع‎ ËE xé ÉÉ aO» ህእ O> £-O:O ECEab aQ XE? vauAaaO £-00/A 
34 E? VaCEÉ-- 261) m £m £^: Del àÓg/au t Q í £@DEî 0 EA ጀርርጅሱሲልጄንኡ፡ 84421 ክሰ û 
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